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Abstract
Sixty adult rat (Sprague-Dawely) were used in this study, Fourty animals were
administrated of lead citrate solution with phosphate buffer saline orally in a dose of 250
mg/kg for thirty days. Animais were divided into four groups. Group A survived for 30
days. Group B for 60 days. Group C fbr 90 days and Groupb tzO days. Twenty animals
were administrated phosphate buffer saline for 30 clays and classified into four 4 groups
and survived for 30,60,90 and 120 days afterthe last dose. Atthe end of eachperiod the
animals were scarified and segments of the peripheral nerve (Sciatic nerve) were
removed and fixed in osmic acid 1o/o , then processed in graded glycerin 500/o , pure
glycerin for obtaining teased nerve fibers . Specimens tbr miiror"opi" examination were
done by application of the histological technique for obtaining transverse and longitudinal
sections of the 6um thickness. The results of the present itr,iy d"*onstrated that the
peripheral nerve fibers were affected after the 30,and 60 days mostly reflected by the
presence of the wallerian degeneration ( destrr-rction of the myelin sheath ancl axon) of the
most nerve fibers and at the period of 90 days after the last dose was indicated a
regeneration of the most nerve fibers , but still there cerlain percentage of the degeneratecl
nerve f-rbers and irregular outlines of its myelin sheath. After 120 days, Remyelination of
most nerve fibers were detected associated with short internodes in between other intact
nodes of Ranvier .
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Introduction
Chronic lead neuropathy and nephropathy
remains a cause of morbidity and rnortality in
the large areas of the world and in the other
parls of the industrial world (1) The
mechanisms responsible for the neurotoxic
effects of lead remain poorly understood (2).
Atsdr(3) mentioned that there is some
evidence that exposure to lead may alfect
adults reflected by postural balance and
peripherai nerve function, also slowed nerve
conduction and forearm extensor weakness (

wrist drop),recently signs of lead intoxication
,are more classic signs in workers chronically
exposed to high lead levels . In children, acute
exposure to very high levels of lead may
produce encephalopathy and their
accompanying signs of ataxia, coma,
convulsion and even death, otherwise its effect
in the peripheral nerves associated with the
disrupt balance and impair peripheral nerve
function(4).Kordas, et a1(5) demonstrated that
ingestion of the rnost common route of
exposure to lead lor children,. The defect in
the blood brain or blood nerve barrier is the
main cause for increase the risk of leads entry
into the nervolls system which can result in
prolonged or perinanent neurobehaviorai
disorders (6).I-ead toxicity can affect every
organ in the body, The nervous systenr is the
most sensitive target to lead exposlrre (7). And
the route that most commonly leads to iilness.

Materials and Methods
Sixty adult rats (Sprague-Dawely) were
used in the present study. Fourty animals
were given lead citrate dissolved in the
phosphate buffer saline oral1y in a dose of

250mg/kg. The iead citrate was
administrated oraily for 30 days
successfully. The animals were equally
classified into (4) groups as follows:-
Group A Survived for 30 days after the
last dose

Group B Survived for 60 days after the
last dose

Group C Sr"rrvived for 90 days after the
last dose

Group D Survived for 120 days after the
last dose

Twenty rat were administrated phosphate
buffer saline orally 2 ml daily for 30 days
and equally classified into 4 groups
survived for 30, 60, 90, and 120 days after
the last dose of saline . The animals at the
end of each survival period were sacrificed
and a segments of the sciatic nerve were
obtained and processed in aldehyde
fixative , then fixed in osmic act"d 1o/o ,

followed by washing in phosphate buffer
saiine (PBS). Specimerrs were placed in
50% glycerin for softening for 24 hour; the
specimens were transferred into plrre
glycerin for 48 hours (8). Teasing of
nerve segrnents were carried out under
dissecting microscope to identifl'the etTect
of the lead citrate on the nerve. The
histological technique was made by
placing a segment of the sciatic nerve in
the graded alcohol series for dehydration.
The tissues then cleared in xylene and then
placed in the paraffin wax for infilteration.
Transverse and longitudinal sections (6)
um thicknesses were cut using the
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microtome and stained with Haematoxylin
and Eosin (9). The present study was
designed to demonstrate the effect of lead
citrate on the peripheral neryous system of
the rats after administration the lead orally
for successive (30) days , followed by
demonstration the regeneration of ( p.NS )
after different survival periods.

Results
Group,4.' - This group was demonstrated the
degeneration of myelin sheath and axon of
most nerye fibers (WD) and the presence of
fragmented myelin and macrophages in
between the others nerve fibers
(Demyelination). Certain nerve fibers were
associated with the presence of irregular
outlines, particularly the myelin sheath (Fig.l).
Group B:- In this group, the degenerative
changes nerye fibers was reflected by
swelling of individual nerve fibers and
irregular outline, also there was breaking
down of individual nerve fibers (Fig.2).

Group 3.'- There was individual nerve fibers
which were affected as degenerated fibers, but
others were either not affected or remyelinated
after the period of degenerative process, so the
effect of degeneration in this period was less.
(Fig.3).
Group 4:- ln this period , the degenerative
changes were rare, mostly were appeared

normal , however the individual nerve fibers
were still affected but was not significant in
comparison with the former periods of 30, 60

and 90 days post survival periods. The nerve
fibers appeared in different diameter and this
feature was the dominant of the whole
peripheral nerve fibers (Fig.a). The control
animal groups of whole survived periods
appeared normal in its texture and outline

,and were smooth and no changes in the axons
or myelin sheath (Fig.5&6).

Fig. (1):- Longitudinal section fragmented axons and myelin Sheath associated with the
macrophages of the sciatic nerve (osmic acid X 500).
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Fig. (2):- Teased nerve fibers demonstrating the presence of the breaking down nerve fibers
And irregular outlines of the these fibers ( osmic acid X 500).

Fig. (3):- Teased nerve
some irregular outlines
Acid stainl%). X 500.

fibers associated with the absence
of most nerve fibers and deformity

the wallerian degeneration, with
certain Nodes of Ranvier ( Osmic

of
in
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Fig. (4):- cross section of sciatic nerve demonstrating variable diameters of the nerve fibers
formed by axons covered by myelin sheath, individual degenerated nerve fibers ( Osmic Acid
1%). Xs00

Fig. (5):-Contol group of the rats showing the smooth outlines of the nerve fitrers associated regular
contour of the l{odes of Ranvier. (Teased nerve fibers, Gsrnic Acid l%). X500.

bo

t4



Tikrit Journal of Pharmaceutical Sciences 2010 6(I)

Fig (6):- Cross section of sciatic nerve of the control group of the rats demonstrating presence of the
axons surrounded by the myelin sheath (Osmic Acid 1%). X 500.

Discussion
The toxicological data about the lead
demonstrated that LD50 of the oral dose in the
rat was 466mf,kg (trihydrate form)(l0). So this
dose was less then that induced in the present
study which was 250mgkg, however the effect
was prominent in the lesser dose of the present
study on the peripheral nervous system and this
effect also recorded by (3)who mentioned that
lead exposure may affect adults via postural
balance and peripheral nerve function. Otto (l l)
stated that although the lead toxicity can affect
every organ & system but the nervous system is
the most sensitive target of lead eKposure. in the
present study the time for giving the lead citrate
for animals was continued for 30 successive
days which are corresponding to the concept of
Griffin (12) who mentioned that the half -life of
lead in adult human blood has been estimated to
be from 28-36 days. In the present study
demonstrated that myelin and axon destruction (
Wallerian degenertation) were evident after 30
days post administration of the lead citrate
,these are coffesponding to (13) which induced
fragmentation of the myelin and axons of the

peripheral nerves by administration of the lead
acetate orally in the experimental rats after 15

and 30 days post administration. After 90 days
of induction of lead neuropathy, recovery of the
nerves was evident, reflected by increase the
intermodal length of certain nerve fibers and
improvement of the outlines of the nerve fibers,
also decrease in the fragmentation of the
associated with the individual short internodes,
which reflect reducing in the functional activity
of the peripheral neryes and these findings are
confirm the hypothesis of (14) who stated that
the regeneration of the injured nerve is
associated with the formation of short
internodes as well destructed fibers in between
the other nerve fibers, these are associated with
more improvement at the period of 120 day
although this period as abnormal nodes of
Ranvier which are considered as the
regenerative process of the injured nerve, which
usually associated with abnormal function of the
involved neryes.
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